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ABSTRACT 


This thesis 1S a discussion of the Headquarters 
Evaluation Assessment fool (HEAT) ; Command ; Control and 
Communications (C3), and the Joint Theater Level Simulation 
(JTLS) wargame. The discussion is based upon a history of 
past experiments and present Such as a series of 
experiments conducted at the Naval Postgraduate School in 
August and September 1987 and the experiment analysis 
conducted By government contractors and NPS students. 
Using background material, research documents and analysis 
reports from government agencies and contractors, this 
thesis reports on one particular experiment focusing ona 
comprehensive review. By this, the author hopes toa 
stimulate interest In experimentation and analysis of C3 


Processes as a means of developing C3 principles. 
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it INTRODUCTION 


The Defense Communications Agency (DCA) 1s continuing 
its direction of research in Command; GComtcol and 
Communications Ces with another in a series of 
experiments US1NG the Headquarters Effectiveness 
Assessment Tool (HEAT). The vehicle for this experiment 
was the Joint Theater Level Simulation (JTLS). Previous 


research in this area has included the evaluation of 
Operations Plans using various wargaming systems including 
JTLS and an assessment of HEAT to quantify the command and 
control system effectiveness of simulated headquarters. 
This thesis will review the background of these systems and 
the vehicle for the present experiment and discuss the 


Particular uniqueness of this experiment. 


A. DCA/HEAT BACKGROUND 

The Headquarters Effectiveness Assessment Tool (HEAT) 
development project was an initiative eng the Ca 
Architecture and Mission Analysis in the Planning and 
Systems Integration Directorate egy the Defense 
Communications Agency (DCA). The Defense Nuclear Agency 
Supported the project due to the interest in the survival 
af an effective C3I system during nuclear combat. The 


Goal was to size theater-level headquarters and make them 


Survivable and effective. (Ref. 1, p. 39) The problemieg 
determining what was effective had to be solved first. 
(Ref = ges Si Pises Dt pis) The strategy was to first develop a 
method to recognize the difference between effective and 
ineffective headquarters performance; then Tind factors 
that could be used to explain; Predict and eventually 
manipulate the level of performance. Defense Systems; 
Incorporated of McLean; Virginia was awarded the 
development contract and tasked with an initial goal of 
developing a methodology for measuring the effectiveness of 
theater level headquarters. (Ref. 1; pp. 39-40) Effective 
headquarters performance 1s strongly influenced by 
intangible qualities such a leadership; staff; commander 
instinct; morale and willpower. Even if a headquarters is 
Structurally sound, it may not be effective just as the 
best commander and staff cannot make a structurally 
inadequate Neadquarters perform effectively. (Ref. 2; iSee 
pl-p3) One of the intended uses of HEAT was to be a tool 
that the commander would use to structure the headquarters 
configuration to provide the capabilities necessary to meet 
the military mission. (Ref. 3; pp. 1-9) 

HEAT 15 an analysis tool that was designed to allow an 
objective and quantitative assessment of theater level 
headquarters performance and effectiveness By a team of 
internal or external observers. HEAT was to provide 
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Quantitative, objectives, and reproducible numerical scores 
which would be descriptive of the effectiveness of the 
headquarters command organization. HEAT is designed for 
application to those headquarters organizations that are 
Primarily responsible for the planning, supporting and 
SeorGimation of fighting forces, mnot direct war fighting. 
Spee e> po. 1.11.2) 

The commands that were referred to as "theater 
headquarters" during the HEAT development were eae Highest 
levels of the U.S. and NATO commands. The development team 
established the definition of a theater command to be the 
highest level of military command ina distinct geographic 
region, where the overall commander of military force is 
the theater commander. (Ref. 2, p. 2.10) 

The development team had to determine what functions 
and roles that a theater command performed before they 
could measure its performance and effectiveness. The 
study of headquarters organization found that the theater 
commander’s role had evolved from the battlefield 
commander toward the present day role as a planner and 
meaegisticians The theater command today is a layered 
Seeueture with Girect control of fighting forces handled 
at corps, fleet and mMmajOr air command levels. The 
commander provides support for his subordinate commanders. 
He performs ani interface function for the translation of 
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Nolitical, ecanomic and social Quidance into military 
directives. The higher the command, the greater the 
interface function performed. (Ref. Ls pp. 41-42) The 
Principal role of the theater commander is the assignment 
of military objectives and resources to his war fighting 
commands. (Ref. 2; op. ease ee =e OD) The vehicle for 
assigning objectives and resources 18S via the military 
directive, the plan and it 1S a meaSurable entity. (Ref. 
2s Obs,2.Se-Cxoe 
The JCS Publication #= definition of a Command wane 
Control system 18: 
“The facilities, equipment ; Communications, procedures; 
and personnel essential to a commander for planning, 
directing;s and controlling operations of assigned forces 
DursSuant to the mission assigned." 


The HEAT development team expanded the definition and 


defined a theater level Neadquarters to be: 


"The set er personnel; equipment; communicatians 
facilities, and procedures for the execution of those 
command and control functions by which the commander 
plans for, Girects, coordinates;s and controls forces and 


operations pursuant to the missions assigned." 


This Gefinvtion included communications, computer 
equipment , and facilities that are within the physical 
space oaccupied by the headquarters personnel. Remote 


elements oaf the headquarters are also included that are 
linked directly toa the headquarters via telephone, 


microwave, etc., and performs an internal function or 


ONrocess of the headquarters; regardless of the distance. 
Seer. 25 pw e.7) 

The key concepts concerning headquarters effectiveness 
(Ref. 4, ae eo) that were formalized during the 
development of HEAT were: 


- Effectiveness 1s the capacity to accomplish military 
missions. 


- Effectiveness of a theater level Readquarters 15 1ts 
Capacity to operate as an adaptive control system such 
that it keeps crucial factors in 1ts environment (enemy 
actions, losses of territory; casualties; etc.) within 
expected boundaries. 


- The primary measure of effectiveness 1s the capacity of 
the headquarters to develop plans and use the 
resources available to bring those plans to fruition. 


-~ When plans being used are not workings the effective 
headquarters 1s the one that can recognize that fact, 


develop alternative plans, and implement them in a 
timely fashion. The effective use of contingent 
options 1s an important issue, Because of the 


uncertainty inherent in military operations. 


- Effectiveness 1s always measured in terms of 
interactions with the environment. 


—- Timeliness, not speed, 185 essential for effectiveness. 
- Speed and good quality decision making processes may be 
necessary conditions for successful performances but 


they are not sufficient for success. 


An effective headquarters is one that can Survive, 


Somtcimue to perform its assigned mission; make 1ts 
presence felt a a its environment ; that is, effectively 
produce the desired military impact; and efficiently use 
1ts time and resources. The concept of effectiveness 15 


the ability to accomplish a military mission and 15 
uncompromising. A headquarters may de large, complex and 


functionally divided into parts; some parts may work well, 


other parts may fail and the mission can still be 
accomplished. In some headquarters all of the functions 
may work well, as planned and the mission fails. Then the 


headquarters is NOT effective. (Ret. 2; pp. e-cO=eree, 
HEAT’S purpose is to enable a team of internal or 


external observers to objectively assess and quantify 


headquarters performance and effectiveness. Tt wes 
developed uo provide Quantitative, objective, and 
reproducible scores which would, in essence; be 
descriptive of the effectiveness of virtually “amy 
headquarters ong command 5 GOntr ol, communications) and 


intelligence system. (Ref. 3,5 p. 1) 
For qreater detail, refer to the manuals on the 
Headquarters Effectiveness Assessment Tool prepared by 


Defense Systems, Incorporated, References 2 and 5. 


Bi J1LS BACKGROUND 

From November 1°80 through July 1982, a  numbenma 
tests, exercises; studies and demonstrations were 
conducted using an enhanced version of the McClintic 
theater Model CMT) te As a result of these efforts. the 


need for a new model with integrated Air, Land and Naval 


interactions was highlighted. The United States Readiness 
Command (REDCOM) , Tn comune? Tom with the United States 


Army War College (USAWC) and the United States Army 


Concepts Analysis Agency (CAA), undertook the task of 
meveloping the Joint Theater Level Simulation (JTLS). The 
Jet Propulsion Laboratory (JPL), under the management and 
direction ag REDCOM, was tasked with the initial 


@evelopment effort on JTLS. 
The JTLS development effort was desiqned to meet three 
primary objectives: 


(1) Provide a contingency planning analysis’ tool for 
Raven 


Se) Provide an educational wargame Capability for 
students at the USAWC and an analytic capability for 
the evaluation of doctrine for Echelon Above Corps 


(EAC) 


Save govide an amalytic tool “aiding contingency plan 
evaluation for CAA 


To meet these objectives, five specific design goals 
were established for the initial development effort: 

(1) Develop a Poel that can be used for warfare 

trainings, combat analysis; Maliiane operational 


planning, and doctrinal analysis. 


fom eovigeswtunctional visibility im order to facilitate 
model validation. 


(3) Incorporate specific user requirements. 
(4) Provide an enhanced user-machine interface. 


(3S) Provide a baseline system that can be expanded to a 
Qraphics-assisted planning and analysis model. 


In July 1982, General Vessey, as Chairman of the Joint 
Chiefs of Staff; identified the need to upgrade the 
analytic tools available to the unified Commanders~-in-Chief 
(CINC’s) for use in war planning. As a result of fils 
concerns the Joint Analysis Directorate (JAD) of the 
Organization of the Joint Chiefs of Staff (OJ@S a 
tasked to begin formulating a program designed to address 
this deficiency. 98n 13° July acs. the Modern Aids to 
Planning Program (MAPP) became an approved JCS program. 

The JTLS model was selected as one of the models to be 
included in the MAPP set of analytic models. Following the 
selection of Jess responsibility (ane future JS 
development was transferred to JAD at the completion of 


version 1.353. (Ref 2c6s pp... la eS 


C.. MOTIVATION FOR 1967 Nes EXPER Te ha 

lhe master plan of the experiment called for the 
experiment to be conducted at the Naval Postgraduate 
SeEnoe!l “iSsing the JTES fer fea: The need was for a series 
of basic experiments on C37 ineor, and architecture 
identifying the dependent and independent variables for 
each experiment. This last part presented the very 
uniqueness this experiment held over past work conducted 
at the Postgraduate School or anywhere else. Previous 


work consisted of running one "wargame" experiment and 


analyzing several predetermined measures of effectiveness 
mee). This would produce some evaluation of the 
headquarters effectiveness. This experiment analyzed 
several HEAT MOE’s over a series of varying experiments to 
evaluate certain prescribed hypothesis. The repetitive use 


et a warqame ens headquarters evaluation was a new 


direction in analyzing a C3 system. Dependent upon merits 


of several experiment sets conducted at the Naval 
Postgraduate School, the further use of this scenario as 
depicted on Se WS Tor Future command aiGaee@ia ct @ | 
experimentation and demonstration would be determined. = 


subgoal was the successful establishment of a baseline 
scenario available to corresponding researchers in the 


field. 


Il. EXPERIMENTER pes ren 


A National Defense University (NDU) workshop oan 
“Tsesues in CINC Command and Control" was developed for 
presentation to a practice work group of NDU students, 
then work groups of the Joint Chiefs of Staff and staff 
personnel of U.S. Central Command. The purpose of the 
workshop was to achieve better understanding oaf the issues 
faced by multiservice/multinatiaonal commanders in the field 
of command and control. The think piece used as the key 
feature of the workshops to focus attention on issues of 
CINC command and control was the same as that used for the 


basis of the JTLS experiment. (Ref. 7, p. 1) 


A. SCENARTS BDeEVeELorPMentT 

The basic description was the situation of the "U.S. 
Indian Ucean Command"--a fictitious yet plausible unified 
Commander-in-Chief (CINC) with assigned forces and area of 
operations which resembles those of the Central Command 
(CENTCOM) and the actions which the CINC and his staff and 
commanders decide to take with respect to the cammand and 
control systems of the command’s forces top to bottom and 
throughout the force. The setting and Scenario of this 
experiment have been adapted from material which has been 


used for unclassified instruction in Service colleges. The 


hypothetical CINC’s situation and force employment should 
not be construed as reflecting any operational plans ar the 
specific thinking of the Joint Chiefs of Staff or any 
unified command. 
feene eretironal indian OUcean Command (ITNDCOM) 
About Looe s the ie Sr Department of Defense 
established a new unified command known as the U.S. Indian 


Geean Command (USINDCOM). 


Headquarters, ST NDEGM. is on United States 
mem i tory. An advance headquarters element is at Diego 
Garcia, in the Indian Ocean. A small COommll@itcGat Looms —stat t 


is embarked on the command ship USS LASALLE, afloat in the 


Persian Gulf. 


INDCOM 


NAVIND 
ARIND AF IND and/or 


MARFOR 





INDCOM’s U.S. Army component (ARIND) is) XXth Army; 
Wem two C€oOrps;, eEC€ach with three divisions and corps 


P2oosy ang Witn  ammy CtCroops iineluding an army support 


ie 


command. Its U.S. Air Force component (AFIND) 15 YYtm eae 
Force, with six tactical fighter wings; a reconnaissance 
wings an airlift wings and other units. The forces of both 
ARIND and AFIND are all based in the United States and are 
assigned full time under INDCOM operational command. 

INDCOM’s U.S. Navy component (NAVIND) day-to-day 
consists only of a squadron in the Persian Gulf. LZEM 
Fleet and its naval forces are assigned; primarily from 
U.S. Pacific Command (PACOM), when required. 22th Fleet 
is expected tov Vine lice amphibious forces from —URiSae 
Atlantic Command (LANTCOM). 

= CINCIND’s Initiatives in Command and Control 

The establishment of USTNDCOM came as the 
Department of Defense and its components were adjusting to 
the implications ay the Department oi Defense 
Reorganization Act of 1986. That act increased the 
responsibility and authority of the Chairman; JCS $3 way 
created the position of Vice Chairman, JCS; it increased 
the role and independence of the Joint Staff by making it 
responsible directly to the Chairman; and it substantially 
increased the role and authority of unified command CINC’s. 

Shortly after taking command of USINDCOM, CINCIND 
concluded that one of his highest priority requirements 
was to insure an adequate command and control system for 
his forces in operations. 


ice 


ine “enter “eitessStatt decided that in order to 
examine command and control system readiness top to bottom 
and throughout the force he needed a lifelike scenario for 
a typically demanding employment of INDCOM forces a ee= 
operational situation. It was necessary that the scenario 
be unclassified so that he could get the best effort of 
mmcsiders under the restrictions of JCS MOP 39. 

ale CINCIND’s "Ce Systems Research Scenario" 

As a vehicle to assist their investigation and 
analysis of the command and control systems of INDCOM’s 
forces when deployed and operating, Coe CO poet tOom and 
throughout the force; under the lifelike conditions of 
combat, the INDCOM staff, working with the Joint Staff and 
INDCOM subordinate commands, developed a scenario. 

The scenario was prepared to resemble a plausible 
INDCOM employment. lt was desiqned as a means through 
which detailed investigation and analysis of command and 
control system performance could be conducted within the 
@enstraints of MOP 39. The forces and their employment 
were to be notional, but the forces’ Ce systems were to be 
real-world. 

The scenaria laid etre a nyeotnecical 
deployment/employment of a sizeable all-Service force ina 


Situation wihaseh CINCIND ane his staff considered 


ie 


reasonably true-to-life for the purpose intended--1.e.; the 
investigation of command and control system performance. 


Tt included a complete layout of -Jthesnot leq 


o 


force in ies operational settings with deployment, 
mission; concept of operations, follow-on forces and 
Log iest 16 Si It described the Ce systems of the force in 


details assuming the time to be 1992-1993 and current 
jOint, Service, and national Ce system programs have been 
carried out. 

The scenario also laid Cu Geean assumed love 
opposing force--with its composition, deployment, mission, 
concept of operation; and logistics-~-and lts notaemad 
capabilities both for command and control and for coumren. 
Ce. 

4%. The Scenario Outline 


The Scenario, in outlines, is as follows (all dates 


are 1992): 


Dates Events 

1 Apr to CD=6GS" Fars) se.) Crisis in the Mideast and 

30 Apr Southwest Asia; Civil war 
in Iran; some INDESr 


deployments; positioning of 
air and sea lift 


[May to (D=3a) Ger = Crisis deepens; deployment 

3 June of major INDCOM forces into 
the region; Soviet-backed 
rebel Iranian forces 


threaten Bandar Abbas 


14 


el May 


4 June 


> June 


Seouine to 


14 June 


15-16 June 


ei June 


22 June 


e4-26 June 


eeaetuine to 
Sul y 


1 Aug to 
e£O Aug 


(D-4) 


(D-day) 


(D+1) 


(D+1 to D+id) 


Spi ik be, 


Cl: 1.6) 


Ce pay? 


i Dent Tent 


(D+e3 to D+57) 


eas. vOut? 7) 


PibpEeM receives order to 
protect Bandar Abbas and 
the Persian Gulf 


INDCOM forces seize Bandar 
Abbas 


Soviet forces move into 
Iran from Afghanistan 


File aida! anes alt 


ip cewe 16 C1 Oi, some naval 
action; INDCOM develops its 
lodgment ; Soviets drive 


toward Bandar-Abbas 


The battle of Bam (Vignette 
One) 


Soviets invade Azerbaijan 


INDCOM inserts special 
operations forces vicinity 
Tabriz; = Mncer de 61 Om 


campaign 


Delaying actions in 
northwest Iran (Vignette 
Two ) 


Soviets attack toward 

Bandar Abbas, Chah Bahar, 
Tehrans Kermanshahs5 Soviet 
and US-Japanese fleets 
clash in Persian Gulf and 
Indian Ocean; INDCOM builds 
a one corps force vicinity 
Khoramabad and another at 
Bandar Abbas; and a MAF at 
Chah Bahar 


The battle for southern 
Iran and the Persian Gulf 
(Vignette Three) 


le 


De Events sor (eam sae 

Any scenario’s "road tO war" 15 an exercise of the 
imagination. 

In April, LoVe. the 47th Air Assault Division, 
complete, is in Egypt ona scheduled exercise similar to 
the CENTCOM Bright Star exercises of the 1980s. 

In April, 1992, civil war breaks out in Iran, 


rebel Iranian armed forces are supported by the Soviet 


Wigois) err On 1 May the rebels threaten to close the Strait 
Of —Hormiz. The Government of Iran calls on the United 
States and other for help. Hardliner hawk types are in 


control in the Kremlin. 

On 4 May, the U.S. begins deployment of air, land, 
and sea forces into Egypt, Oman, the United Arab Emirates, 
Qatar, the Persian Gulf, and the Indian Ocean. 

On 10 May, the JCS issues a warning order to 
CINCIND and other commands, in anticipation of G@Dperattoms 
in defense of the Strait of Hormuz. CINCIND and his staff 
are at Abu Dhabi. 

By late May, tensions have increased. The USSR 
nas taken an implacable position. Attempts By the United 
Nations and other diplomatic efforts to resolve the crisis 
have failed. Soviet forces are poised to invade Iran and 
to support rebel Iranian forces in the seizure of Bandar 
Abbas. War seems imminent. 


=) 


Bin a Mays as a pre-emptive move, the President 
orders CINCIND, in conjunction with Loyalist Iranian Armed 
Forces (LIAF) , to secure Bandar Abbas and protect the 
Sumait of Hormuz. 

fies Jane tne J6> Getimesc to CINCIND the rules of 
engagement: 


RNomwateenor Ground acttom Om or over Soviet territory:; 
except reconnaissance missions as approved by the JCS.” 


"If Soviet forces attack into Iran by air or ground, 
engage them in and over Iran. If Soviet forces attack 


from Afghanistan, engage them in and over Afqhanistan.” 


"Arr action over ane south rayne ene (Srpauveq (Eee eS 
permitted in self-defense." 


"Action to locate and destroy the Soviet fleet at sea 
1S permitted without restriction." 


on The Bandar Abbas Lodgment 


As prepared by the staff and approved By CINCIND, 
Plan A called for the establishment of JTF el; Built 
around the eist Airborne Corps, for the seizure of a 
lodgqment at Bandar Abbas. At the end of the lodgment 
Bhase, JTF 2l would be terminated. 

Plan A also called for the seizure By the 4th MAF 
of Chah Bahar asS SOON aS amphibious shipping could be 
moved into position following its use in securing the 


beachhead at Bandar Abbas. 


Lae/: 


The Composit ion@ewe] Thee i: 


MARFOR and NAVFOR 
elements (according 


elst Abs Cores 10th AF to phase of opns) 

G7th AASLT Div ist TacFtrwWag 42 MAU= PHIBRON e* 
235th Mech Div 102 TFS A-10 42d MAU 
102d Abn Div 103 TFS A-10 CHET plus 


2lst Avn Bde 
230th Sep Ar Bde 
Clst Corps Arty 
61st FA Bde 
62d FA Bde 
63d FA Bde 
Corps Troops 
10th ADA Bde 


ete: for < 
more TFS 


Cd TacFtrwWg 
4 tac ftr 


sqdns 


3d TacFtrwWg 


avncbtelm 

& svcsptgp) 
3 amphib ship 
7 frigates/ 
destroyers 


8th Fleet™ 
CTF-80 (Battle 


Jist Engr Bde 4 tac ftr Force) imele 
elst MiGs sqdns USS AMERICA & 
VO¢ch Sra voce 7 combatants 
eist CorpssptCmd 16th Wass USS ENTERPRTSs 
83d Med Gp & AZsemoencs 
L6th Sot Ge 33d TacALWg USS NEW eRSaa. 
V7 oh - Spices Cota oF & S cmbtnts 
7Oth MedTrkGp 4 tac AL USS LASALLE & 
330: *-OLSepan sqdns 4 combatants 
34th AmmoBn Cir}=Se (Patagan 
Recce units Poree) te ave 
CTF—Be.i Loe Sem 
Other units Other units FoOorece” e7 leq 
spt ships 
CTF-84 Submar- 
ine Force) 
CTF-86 (Amphib- 
10usS Force) e3 
combatants 
Note 1: Not all these ARIND troops will be under JTF 21, 


depending on the phase of the operation. 


Note 2: Not all these AFIND unites will be under JTF 21, 
depending on the phase of the operation. 


Note 3: The 4ed MAU (BLT reinf) and Sth MAB (bde reinf ) 
are the only USMC units that Milgh@ebe Paro of) eee 
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Note 4: Sion sates seeaarom 2 «PHIBRON 2) is opeon to JTF 
eimoniy tor Phase | (seizure of Bandar Abbas)5 it then 
reverts to NAVIND 8th Fleet control. 

Note a: Sth Fleet (NAVIND) is made up of elements of 
PACOM and LANTCOM;, chopped to NAVIND, hence to USINDCOM. 
Except for PHIBRON @ (see Note 4), Sth Fleet units are not 
fame aor Jif 21 but are "in support." 

The Ot iy Air Force plan called for air 
reconnaissance but no air attack before D-day; and for oan- 
call close air Support to PHIBRON @2’sS) assault of Bandar 
Abbas on D-day; to be employed only in the event of serious 
aepositian. Likewise, the self-deployment of the 47th Air 
Assault Division and the airborne assault of the 10ed 
Airborne Division were to be supported with on-call air; 
but only if opposing forces were identified in the area by 
intelligence or by pathfinders. 

If such tactical air as the RIAF possessed should 
mieueack U.S. forces, their bases in Iran would be taken out 
and their air capability destroyed. 


A major tactical air effort was held in readiness 


for execution as required upon the first crossing of the 


[Iran-Afghanistan border by Soviet forces; whether air oar 
he wmnicd . If Soviet air forces crossed the border, all air 
bases in Afghanistan would be open to attack. If land 
forces crossed the border, they would be attacked both in 


Iran and in Afghanistan. 


Wed 


The sequence of events which followed was: 


1-3 June 


4 June 
(D-day) 


9 June 


S-ie June 


& June 


% June 


8 June 


7 June 


(D+ ) 


10 June 
(D0+6) 


le June 


le June 


i3 June 
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Soviet forces in Afghanistan prepare to move; 
Soviet actions indicate an intention Vue 
intervene in Iran. 


PHIBRON @, under JTF els seizes Bandar 
Abbas. 


Soviet forces cross Tran-Afghanistan border. 


1Oth AF and Soviet air forces engage in air 
warfare: air-to-air combat; attack of each 
other’s aground targets; action in and over 
Iran and Afghanistan only. 


8th MAB secures the port and beachhead. 


Elements of elst COSCOM established at Bandar 
Abbas; COSCOM buildup begins. 


Soviet 24th CAA headquarters 1s operational 
at gahedans units of e4th CAA are strung out 
On road from Z@ahedan same COO km north and 
are moving south. 


47th Air Assault Division self-deploys into 
objective area 4O km NE of Bandar Abbas, 
prepares for movement to vicinity of Jiroft. 


102d Airborne Division deployed by airborne 
and airlanding operations into its objective 


area. 


e30th Separate Armor Brigade begins arriving 
at Bandar Abbas. 


Soviet @4th CAA dispositions are... (TBD) 

4th MAF seizes Chah Bahar ; established 
beachhead $3 A= 21 disestablished; CINCIND 
orders 8th MAB to remain under eist Airborne 


Corps. 


Air warfare continues. 
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The 2elst Airborne Corps plan established a 
lodgqment area some 300 kilometers deep. Tt assigned the 
47th Air Assault Division a 2350 kilometer front facing the 
24th CAA, and gave the rest of the lodgment area line to 
the rOoed Airborne Divisions, reinforced with corps 
aviation. 

ferine= 1nco account the Virtually trackless 
terrain highly unfavorable to mechanized forces in the 
eastern two-thirds of its sector, the 47th Air Ae ei 
Division plan assigned that sector to its ist Brigade. 

In the western third of its sector; one of the two 
roads potentially useful to the enemy led into the corps 
sector across the Jebal Barez to Sabsevaran and the other 
road went northwest to Kerman thence south toward Bandar 
Abbas. Here, the 47th Air Assault Division plan 
visualized establishing a killing zone in the vicinity of 
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Be eo Mee 

JTLS 1S a computer-based wargaming system. With such 
a system, war fighting processes are simulated, and the 
“sera make decisions about the allocation of resources 
assigned to accomplish a mission. The system also provides 
assessments of the result of combat, Dased on Measures of 


Effectiveness selected by the user(s). 
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JTLS 165 designed so that it may be used, without 
modification, as a planning analysis tool, as supporting 
material for education; and as a primary means to 
investigate the results of combat. 

The distinctions that set the Joint Theater Level 
Simulation apart from almost all other wargaming models; 
including the McClintic Theater Model, become obvious from 
an examination of the total system as designed, developed; 
and delivered. In addition to including See ay defined 
user requirements, the JTLS baseline design provides the 
Tollowing benefits: 


- The primary software language, SIMSCRIPT I1.5; was 
designed for creating simulations. 


- User-machine interaction permits inputs and outputs to 
be available at independent terminals. 


=e message-handling system and screen menuing 
Capabilities are provided to the user. 


- An expandable memory capability allows increased data 
base requirements to be accommodated. 


- The design facilitates future product improvements. 
—=SGOnt 14uraciren Management procedures provide Teas 


ongoing ViSibitity and control of software and 
documentation. 


bore JIES SYSTEM DESTan| 


he Uverview of Wargaming Phases 


Wargaming may be conceptually divided into fiVe 


operationally sequenced phases: Initialization, 


mM 
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Preparation, Execution, Restart; and Analysis. A brief 
definition of each phase 15 provided. 

fei tlalization: those actions which must be 

accomplished in advance in order to set the stage or 


scenario for a wargame. 


- Preparation: development of user-oriented items that 
gGirectly affect succeeding phases of the game. 


execution: a phase to assess the effects of the 
Strategic and tactical plans developed in the two 
previous phases. Paverac tle within the combat 


Simulation 1s accomplished by issuing orders’ to the 
available military forces. 


SeRestart: the capability to reset and restart the 
system following either a planned or an inadvertent 
interruption. 


~ Analysis: this phase provides insight into the issues 
under study and allows the refinement of study 
objectives. 


a. Initialization 
The wargaming operation commences with a 
Statement of specific objectives. Identifying these 
objectives leads to the delineation of force 1ists; 
weapons effects, geographical and polit aecal 
considerations; logistical concerns; and threat analysic. 


With the assistance of the Scenario Preparation Program 


eS r) these data are then entered into the JTLS data 
base. The SPP 1s designed to assist game planners in 
three areas~-systemic data; environmental data, and 


modeling parameters. 
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- Systemic Data: includes military equipment; unit and 
ordnance data such as descriptors of performance; 
capabilities, and effectiveness relative to an 
established baseline. 

- Environmental Data: items that influence the 
effectiveness of various war Tighting systems (e.q.; 
terrain, weather). 

- Modeling Parameters: parameters or factors that 
affect the performance of the mathematical equations; 
br logical relationships that represent the ~ealeiawe 
In which systemic or environmental data operate (e.qg.; 
attrition coefficients). 

Following data entry; the SPP verifies that 
individual entries in the data are within specified 
ranges, alerts the user as to any that are not in range; 
permits the user to change those entries, and then creates 
the Scenario [Initialization File and the Terrain Data File. 

A second program, the Scenario Verification 
Program Cow aes May then be used to examine the 
relationships between and among the items of data that 
have been entered. This program produces a listing of all 
noted errors, possible errors; and inconsistencies. The 
SPP can then be used to correct the noted discrepancies and 
the SVP to assess the new data. This process should 
continue Gaye all errors and inconsistencies are 
eliminated. At that point, the SVP can be used to produce a 
listing of the data base, formatted for readability for the 


Controller(s) and for the Command, Air; Logistics,s and 


Intelligence players. 
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Once the Scenario Initialization File and 
Terrain Data File Nave been created, the wargame 1S ready 
for use by the Controller(s) and players. 

b. Preparation 

Following the development of a strategic 
military mission to support stated objectives and issuance 
of a mission statement for the forces by the Commander, the 
component staff functions examine orders of battle, 
Situations, aineleuecour Sseswa ot actions analyze courses of 
action By opponents; and develop a concept of operations. 
The concept of operations must encompass deployment, 
employments and sustainment. 

Subsequently, specific tactical objectives are 
derived from the formulation of campaign plans’ for 
component forces (Air; Land, and Sea). Finally, selected 
Parameters may be modified to reflect constraints or 
advantages created by the scenario. These plans and 
modifications are accomplished by the Model Interface 
Program. 

ee Execution 

ie Pin execution, campaign plans become 
tasking orders as the capabilities of air; grounds and 
naval forces are integrated into the battlefield scenario. 
When forces move and become detected, combat will occur and 
interactions dictate that the Commander’s staff make day- 


2g 


to-day battle management decisions. During the execution 
phase, a continual assessment of decisions 1s essential to 
maintain effective utilization of available resources. 
Because JTLS 15 a machine-interactive, hNuman-in-the-loop 
wargame, plans may be modified on 2 continuing basis. 

Gs Restart 

In the Restart phase; the wargame 1S 
reinitiated following either a planned or an inadvertent 
process interruption. The wargame 1s reinitialized at or 
before the point of Ii1nternpnmte tion. Reinitialization is 
accomplished by the Executive Program. 
e. JI(ES PREG aS 

The top-level program in the JTLS system is the 
Executive program, which 1S actually a set of programs 
written in DEC Command Language (DCL) and SIMSCRIPT “teas 
Ee 1S designed ta eliminate the requirement that the 
Technical Coordinator be fluent in DCL and to automate as 
many steps and validity checks as possible in beginning 
the execution of the several JTLS programs. The Executive 
Program 165 menu-driven and 1s documented in the Technical 
Coordinator Guide. 

a. Technical Coordinator’s Executive Program 

A majority of the JTLS systems software 15 

Sxecuted wusimng this sprogean throughout all wargaming 
phases. 
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CA Prepare or Alter a Scenario Data Base 


Preparation and alteration of scenario 
data bases and terrain data bases are accomplished with 
wie ocenario Preparation Program (SPP). The interactive 
support function for data entry provided By the SPP 
assists the user in creating task organization and force 
structure; weapon systems, environment ; modeling 
Darameters, and checking that individual data items are 
appropriate. 

The See waS created to be operated 
independently of the main JTLS wargame. Since it may take 
many weeks to build a major wargame scenario, depending oan 
the availability of data and the size of the support staff, 
this design feature is extremely important. Software 
independence permits using the SPP witheus ~ al | the 
computer and human resources necessary to operate the full 
JTLS game. Wargamers can also use the SPP to create and 


change scenario data Bases while others are running the 


wargame. 
reap Verify an Existing Scenario 
Verification of scenario and terrain data 
base 1S accomplished using the Scenario Verification 
meagre am (SVP). which is designed to verify the output from 
tne, SPP. The SVP checks the relationships between 


different data elements, while the SPP checks the validity 
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of individual data entries. A listing of all errors and 
discrepancies detected by the SVP 1s provided. The user 
may then execute the SPP to make appropriate changes to the 
data, based on this error 1listing. The process of 
executing the SPP and SYP should be repeated until all 
necessary changes have been entered in the data. The Sie 
will also; as a user option; create Player Manuals for the 
data base. 
(3) Print Out Player Manuals 

A user can create Player Manuals for any 
scenario By running the Scenario Verification Program and 
requesting that the manuals be created. These manuals, 
which are formatted for easy reading, are useful for 
reviewing the data during the preparation phase. They may 
also be sued By the players during the execution of the 
Game as a source for starting condition data and unit 
capabilities. 

(G4) Start/Restart the Combat Events Program 

The Technical COGcrainater inltia la 
starts the Combat Events Program (GEP) and, when 
necessary, restarts the model following a planned or an 
unplanned shutdown. The CEP is the warfare-simulatioan 
mode } around Which (ize is developed. The modules 
included in the CEP simulate the movement and interaction 
of land; air, and sea forces for two-sided combat. The 


es 


modules produce a realistic: real-time warfare 


environment. This Simulation model can be run faster than 
real time; hence; if aminimum of player intervention is 
required, the game speed can be set at a higher rate. Game 


speed is controlled by setting the ratio of game time to 
real time. 
(3) Backup/Restore a Scenario 
The Technical Coordinator is responsible 
Pee Saving the output from the execution of the CEP. ict 
executed, this portion of the Technical Coordinator’s 
Executive Program saves all data needed to perform post 
Game analysis or to restart the CEP. 
C6) Start the Graphics Processor 
The JTLS graphics processor is started by 
the Technical Coordinator via a separate terminal. The 
JTLS graphics system provides a visual representation of 
the battlefield and some of the events in the battle. The 
background, provided from a laser disc; 15 in the format of 
standard military maps. The game entity data are in the 
form of standard military symbols. The graphics process 
Can execute only while the CEP is executing. 
(7) Run the Post—Processor 
The Post-Processor can be run from the 
Technical Coordinator’s Executive Program if a data base 
for the program has been created. The Post-Processor uses 
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the commercial relational data base program INGRES for its 
processing. More than one hundred preformatted queries are 
available as part of Version “!25 8o me Jes Analysts 
familiar with INGRES can Build other queries as required. 
The Post-Processor can also be run from the Players’ 
Executive Program. 

A new INGRES-formatted JTLS data base can 
be created only from the PlayerOl (Controller>d Model 
Interface Program during game play. The Post-—-Processor 
was designed to be used immediately after a checkpoint. 
before game execution resumes, thus providing a near real- 
time analysis capability to the players;,s as well as in the 
stand-alone mode described above. 

(8) JTLS Tools Menu 


This menu option brings the user toa 


second menu, which permits execution of a series of 
software utility type tools designed coe permit the 
Technical Coordinator to perform an assignment more 


efficiently and quickly. 
(9) Exit to the Operating System 
This option permits the Technical 
Coordinator tao leave the Technical Coordinator’s Executive 


Program and access the operating system directly. 
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Bae bavers ~Executive Program 
Sno womemnOoe | ibmtertrace Frogram (MIP) 

The Model Interface Program is an 
interactive program used by all players to transmit their 
decision (in the form of orders) to the JTLS Combat Events 
Program. A player MIP provides continuous interaction 
between the CEP and the player. The number of stations and 
MIPs needed 1S a user variable and is dependent upon the 
exercise or system application. A minimum of =“fFfour 
terminals (one each for the Red Commander; Blue Commander , 
Controller, and Technical Coordinator) to a Maximum of cS 
(two for the Technical Coordinator and 2&6 players) may Be 
employed. 

After one Controller and a Commander for 
each side have been assigned; the remaining MIPS can Be 
assigned to any of the following functions: 

Controller 


(BLUE or RED) 


Commander Air & Logistics 

Air Air & Intelligence 

Logistics Logistics & Intelligence 
Intelligence Air, Logistics & Intelligence 


eat 


The Model Interface Programs provide the 
following cabaret es : 
= Entering orders. 
- Processing orders. 
- Communication between players and Controllers. 


= "COmmMmunteet LO between pDlayers and the combat 
Simulation. 


~ Accessing and using Support information. 
- Saving directives in Archive Files. 

- Analyzing Post-Processor Data. 

= Controlling (Graphics Oar oure 


- Stopping or temporarily halting the game. 


(e)} Run the Post-Processar 
This option allows individual players to 
run the Post-Processor in the stand-alone mode. 
(3) Stand-Alone MIP 


This option allows the individual player 


to Build directives, including orders; routes, weapon 
loads, logistics loads, etc.; while the game is not 
executing. Bae is worth noting that the Stand-Alone MIP 


cannot be started until the Scenario Initialization hie 
has been ETeated. Even the Stand-Alone MIP needs the 


Player [Initialization Files to start itself. 


(G4) Logout 


PMissGoewon es oemmits the player to log off 


the system, i.e.; to terminate a session on the computer. 
<i Future 
The JUS design provides et continued 


improvements that will enhance the capabilities of the 
system. These improvements include Naval Amphibious 


modeling and simulation technology advances. 


- Naval and Amphibious Module. The Naval and Amphibious 
Module will provide the capability to model delivery of 
forces EIB) various combat environment; subsurface 
warfare, and will enhance Current naval modeling 


capability. 


- Simulation Technology Advances. JTLS may draw on data 
base systems; distributed processing; and other 
software techniques to enhance the modeling 


environment. 


Or MODEL CAPABILITIES 
Me Air 
The air modules address those aspects oaf air 
operations that were identified by the United States 
Readiness Command; the United States Army War Colleges and 
the Concepts Analysis Agency users as required 
capabilities. An air tasking order (ATO) can be created 


ie the players to plan and schedule missions well in 


advance of their desired launch and alert times. The ATO 
permits the building of mission "packages" that are 
composed of different types of aircraft; as well as 
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directing individual, single-aircraft missions. A simple 


example of a mission package 1S one attack aircraft and one 


escort. A more complex grouping could consist of some 
attack aircraft, Wild Weasel, fighter escorts, and 
electronic countermeasure (ECMO alnereiice Using the 


various air directives available through JTLS, all of which 
are explained in detail in the JTLS Player Guide, the 
following types of missions can be tasked: 

- Airborne Warning and Control System. 

- Aerial Refueling. 

= Combat. Aart FPavec le 


- Defensive Counter Air (placed on alert at either home 
base or from forward-operating location). 


- Offensive Air Support (close air support). 

=YESCOr eu. 

- Reconnaissance and Armed Reconnaissance. 

- Electronre, Combar. 

- Air Interdictien and Offensive Counter Air. 

- Air Defense Suppression (Wild Weasel). 

we Toko fc 

aA eal Op. 

[fn addition to the mission capabilities enumerated 

above, there are two additional capabilities (listed below) 
that affect air operations: 


- Accomplishment of airspace management. 
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- Weapons load directives cia c provide load 
configurations for various combat missions. These 
configurations represent preferred conventional loads. 

Modeling the air assets includes both the aircraft 
and the weapons that they use. Aircraft are given mission 
orders that describe details Such as the routes to fly; the 
type of mission to performs targets to strike, and when to 
launch. For example, aircraft that are directed to perform 
combat air patrol missions are assigned an orbit location 
and will remain at that location until they must depart for 
fuel or lack of weapons or the mission runs out of crew 
Time. Airlift and airdrop missions are checked within the 
model to determine the aircraft capacity needed for the 
requested mission. Finally, the air module logic will 
schedule the appropriate number of sorties. 

ZeGteaiga -Eritical air weapon assets are also 
explicitly modeled i? tno wes teemedel oOnrtiOm of the CEP. 
Some air-to-air and air-to-ground weapons are loaded, 
flown, and expended in detail. Weapon characteristics 
such as the probability-of-kill (PK) are used. The model 
also precludes overloading the aircraft with too many 
weapons. 

2. GROUND 
iivew Gisolnd commander 1s responsible for the 


Successful execution Ow the fa SS etch The commander and 


SS 


staff develop a concept of operations and subsequently 
execute deployment; employment; and sustainment strategies 
and plans. To effect these plans, users have the following 
Capabilities at their disposal for the ground forces: 

- Establish new routes for ground movement. 

- Perform administrative moves. 

- Attack. 

- Defend. 

- Delay. 

- Withdraw. 


= Order imdi,ecex fire” -seppare (and the associated 
capability to cancel such orders). 


- Emplace mines. 


- Modify tactical thresholds-the point at which a unit 
will change its posture (e.g.;, from attack to defend). 


- Clear mines. 
- Repair targets. 
The ground module of the CEP performs the basic 

Ground combat “fuUnetions of Iie s- Ground close combat 15 
modeled by use of mixed, Heterogeneous, time-stepped 
Lanchestrian difference equations. Ground movement follows 
a path of hexagons, with the moving unit “jJuUMpPING” tee 
hexagon toa hexagon at appropriate time intervals. The 
paths that are followed may either be minimum time or 
minimum distance with the actual path optimized by the 
model. 
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A very large number of combat systems may be 
represented. Each system 1S Characterized in terms of 
Various characteristics, Poe. te linG maximum effective 
range, lethality, recoverability and repairability;,s type 
of fuel and ammunition required, etc. Combat systems are 
also Characterized as direct or indirect fire systems, 
with the appropriate differences in atveri tion 


@erreiilations. 


Indirect fire may be employed explicitly and 
mmeLicitly in the Lanchestrian attrition. All munitions 
are delivered to a set of coordinates on the terrain. All 


Units; supply convoys; and targets in the vicinity of the 
fire are subject to attrition, regardless of who fired the 
munitions. Any ground combat unit may be directed to 
reintorce another ground combat unit with indirect fire 
resources. Any unit may be ordered to lay or clear mines 
and to repair targets. 

3. NAVAL 


Naval surface units Rave the ability to maneuver 


and engage targets with naval gunfire. Aircraft carriers 
may be included in a scenario. Carriers have the ability 
to simultaneously maneuver and conduct air operations. 


The JTLS model is capable of representing ship-to-shore, 
ship-to-ship,; and anti-air warfare. Although the current 
Naval modeling capability 1s limited, future planned 
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enhancements for the naval modules include the simulation 
of subsurface and amphibious warfare and a more detailed 
modeling of naval surface operations. 
&. EG TSimses 
The Commander’s concept of the operation must 
consider avariety of combat support and combat service 
support activities. In addition to ground and Sea 
tactical plans, activities involving force sustainment are 
essential to mission accomplishment. The following 
logistics capabilities exist in JTLS: 
- Cross-leveling of supplies between two units. 
- Resupply of units. 
- Creation of supply reserves (stockpiles). 
- Creation of logistics loads for use in future orders. 
- Modification of reorder thresholds for one or more 
categories of supplies for either a single unit, a 


Greup Of Whitss Of “all Unites 


- Change of the depot or support Unit Trem While a eee 
orders its supplies. 


~ Modification of stockage objectives for one or more 
categories of supplies for either a single unit, group 
Gf Units, ar al lagaice. 


ce SG ace es a ge Operations (tities Geran the Air Model)--an 
aircraft squadron or helicopter company is capable of 
lifting either a unit or supply load from a loading 
location to an of f-leagingmpeati en 


- Airdrap Operations (through the Air Model)--an 
Alrcraft squadron or helicopter company is capable of 
airdropping a unit or supply load at a specified 
location or alternate location. 
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The foregoing list indicated the wide range oft 
Capabilities that are designed into the logistics module. 
As such JTLS provides a great deal of flexibility in 
addressing logistics requirements and problems. At one 
extreme, modeling zero consumption permits assessments of 
non-logistics-related results Wi Tmo’ the computer 
processing burden of the consumption calculations. The use 
of the unlimited supply capability permits assessment of 
both the logistics and combat results in an environment 
totally unconstrained by the availability of supplies. if 
desired, Red and Blue logistics may be gamed 
asymmetrically; so that the gamer may choose simulation of 
different logistic doctrines. At the other extreme, the 
Pee specific DIRECTED RESUPPLY, AIRLIFT, AIRDROP, SEALIFT; 
PeEGRDER LEVEL; and STOCKAGE OBJECTIVE directives permit 
high-resolution micromanagment of the logistics situation. 
Between these two extreme conditions; modeling the normal 
constrained availability, automatic requisitioning;s and 
automatic (player-initiated) PUSH shipments provides a 
medium-level; management—-by-exception capability. 

A very large number of different categories of 
supply can be represented. Categories of supply need not 


correspond to the standard military classes of supply. One 
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unclassified data base for JTtS included the following 
categories: 

- Personnel. 

- AV1latIOmmmae 1] - 

- 5rounde rue ll. 

=Majyor tnd Teens. 

- General Ammunition. 

- Artillery Ammunition. 

- Mines. 

- Engineer Supplies. 
fhis list is only an example. More or fewer categories of 
Supplies may be used. It must be noted again that a major 
advantage of JTLS is that it 1s a data-driven model; the 
user is free to define into the data base whatever 15 
desired with respect to the data; e.qg.; the supply classes 
and categories that are to be used. 

Supplies are consumed in JTLS much as they are in 
real life. A data base input variable determines the 
mormal periodic consumption rate for each category of 
supply by unit. In eagddition teowchiTs "normal" consumption, 
units that are in combat and/or moving will cansume 
supplies at higher rates. Explicit expenditure of supplies 
Gecurs in JTLS by events such as ground or naval indirect 


Tir@ missions; destroyed convoys; depots that have been 


Ig 
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attacked, air movement (ate Tt mano  alrarop ds ang arr 
engagements. 

The logistics module includes a maintenance 
function that simulates the repair of systems damaged in 
combat and their eventual return to operational status. 
Each combat system can Nave identifying attributes placed 
in the data base, which will indicate a percentage of 
CaSualties that can be recovered from combat and a 


percentage of those that will eventually return to their 


eamoat Unit. This method is used to represent recovery 
and repair times of various combat systems. One aspect of 
this modeling approach is its extensible nature. For 


example, medical facilities are not normally included as a 
combat system. If there were a need to study the 
capability of a medical Wit caro eMGr1Om 1m a Particular 
scenario; then be adding the appropriate data to the data 
base, such an excursion would be possible without changing 
the logic of the model itself. 
ae here 1 GENCE 

The Commander and staff must possess information 
relative to their enemy in order to execute the military 
MiSSiO0n with adequate and timely tactical plans. JTLS 
Provides the user with one capability pertaining to the 
effects ii) intelligence collections namely Human 
Intelligence (HUMINT). Players are able to manage HUMINT 
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teams by relocating them and changing the amounts of time 
that they spend on reconnaissance missions. Additional 
intelligence source material may be ascertained through 
variously available intelligence reports such as Situation 
Reports (SITREPs) and National, Strategic, and factical 
Intelligence Summaries. 
6. REPORTS AND QUERIES 
The capability to obtain information, either 
through periodically disseminated reports or responses to 
player queries, 15S essential to the successful planning 
and decision-making process. JTLS provides the user with 
& wide variety af reports and queries that enable him to 
stay abreast of the situation. These are incorporated into 
the four generic groups: Command (Ground and Naval), Air, 
Logistics, and Intelligence. 
a. Command (Ground and Naval). 
- Situation Report (SlTREr?: allows a player to request 
a Current situation report for any unit or OQreupmen 
units in that player’s reference data base. 


- Operational Summary (OPSUM): Provides the Commander 
with a Current air and ground operations summary. 


a Air 


- Air Status: Provides a status Summary of a Squadron 
and the missions currently being flawn. 


- Route Status: Provides a list of all air routes that 
have been developed. 


- Load Information: Provides a display Of “aa 
preplanned weapon loads. 
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en = Vogrst ies 


mae LOgisties Report: available upon request for a 
Particular force or a specific unit. 


- Spread Sheet: Provides Summarized logistic statistics 
For elements ona sides using a tabular format. 


d. Intelligence. 


- National Intelligence: the Commander is provided with 
regularly scheduled National Intelligence Summaries. 


maeotrateg ic Intelligence: the Commander 1S provided 
with regularly scheduled Strategic Intelligence 


Summaries. 


- Target Summary: provides the Commander with a current 
target list. 


- Tactical Intelligence Summary: provides the Commander 
with limited information on unit names; activities; and 
location of hostile units and the identification, 
location; and capability of hostile and neutral targets 
within a specified range of friendly ground units. 


- HUMINT Team Status: provides information on HUMINT 
teams that are currently collecting intelligence. 


7. JERRAIN REPRESENTATION 

The movement of forces within any combat 
environment is affected by the representation of the 
terrain. JTLS includes a data base that represents the 
geographic region of the planned scenario. The terrain is 
stored in the computer as sets of data points that 
describe a hexagonal "box" of terrain. Each hexagon in the 
Gata base 1s described in terms of its relative geographic 
location, the terrain interior to the hexagon boundaries, 


ee rcuiGa@, ama tme Darriers On each of its sides. The size 
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of the 
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hexagons 1n the ainitial JTLS data base 15 
ely 16 kilometers from side to side. The number 
S used in any given data base and their size are 
entries. 

LS uses the terrain values, interior and barrier, 
ine how units proceed during the wargame. The 
alues that represent desert, Swamps; etc.; are 


Caleumlate the time Gin movement across that 


area. Barrier values are similar but may alsa 

impassable or repairable obstacles such as 
bridges. In this situation the player (ar madel, 
instances) must decide ta either expend the 


resources and time to repair the obstacle oar 
a new route around it. The terrain values are 
to identify shorelines sao that ground and naval 
be restricted to their appropriate parts of the 
additions the elevation values are used ta 


if helicopters can traverse a given hexagon. 
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Control ver 


JTLS game may be executed with as few as four 
as many as 28 terminals;,s or any intermediate 
terminals. In any of the configurations, at 
of the terminals 1s designated aS a Qgame 


terminal. Data management functions are 


ad 


performed at this station. lise Gontrot Tumectien permits 

fae individual to do the following activities: 
- Data base modification. At any time in the life of 
the game; the Controller has access and may alter the 


Game data bBase. 


- Game speed control. The control terminal 1S used to 
set and change the speed of the game. 


SerQSt-FPeocessor initiation. One of the Controllers can 
initiate the Post-Processor during a game pause. This 
Controller is called the Primary Controller, and is 
always designated as Player 1. 

The primary purpose of the control function is to 
provide a single point for data Base and game speed 
manipulations. This capability frees the players to 
concentrate on the strategies and tactics within the 
scenario itself, and they are relieved of administrative 
problems. A secondary purpose is to provide a focus for 
the Technical Coordinator to maintain control of the game 
progress and modulate the play as required through data 
base manipulations. 

9. JECHNICAL COORDINATOR 

The JTLS Technical Coordinator (TC) function 15 a 
role nominally staffed By someone who 15 well versed in 
operating the computer system used for the wargame. Tt 15 
the TC who has the responsibility of determining that the 
system 18S performing properly. The TC starts the 
Simulation, establishing the proper file structure, Saving 
the necessary history files; and generally determining that 
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the system is responding normally. He also decides whether 
output will be produced for the Post-Processor and assigns 
Qraphics stations to players. The TC usually represents; 
or 16S a member of, the computer operations or programming 
staff of the organization that is responsible for the 
computer system being used for the simulation. (Ref. 4; pp. 


S.1-Dees 3. )-S34195 4 


= STATISTICAL VES UG 
The specific goal for this experiment was to test the 
following two hypotheses: 


- An operational plan (OPLAN) with multiple options or 
alternatives is superior to an OPLAN with a single 
option or alternative. Teta’ iS, multiple option 
planning is better than single option planning. 


~ The value of a multiple option OPLAN over a single 
option OPLAN will increase as the pace, workloads or 
stress of Battle increases. The degree to which 
multiple-option planning is better than single-option 
Planning is positively related to the pace, workload; 
or stress of Battles and to the value of time lost 
during a battle due to the need to replan. 


The overall experimental design was a two-factorial 
within-subjects analysis of variance. The two independent 


Var tdebples were: 


= Planting which manipulates the number of options or 
contingency plans within an OPLAN. There are two 
levels: 


i Single-OQption Planning is defined as an OPLAN that 
has one primary hypothesis af enemy intent, one 
Primary course of action, and one primary estimate 
of battle outcome. 
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fee veeiale-Option Planning 1s)06 defined as an OPLAN 
that has alternative hypotheses of enemy intent, 
alternative courses of action; and alternative 
estimates of battle outcome. 


- Battle Workload, which varies a composite of four 
different attributes that affect time pressures mental 
workload, or stress. The four attributes comprising 
this factor are: the number of air assaults that 


Orange lands in Blue’s' rears; the fighting strength of 
Orange’s air-lifted units; the speed of advance of Blue 
and Orange’s forces; and the frequency and accuracy of 


intelligence reports. There are two levels: 
1. Low Battle Workload 1s defined as two Orange air 
assault units to Blue’s-) rear (and two to the 


front); a fighting strength equal to 600-650 troops 
and supplies for each of Orange’s airlifted units; 
a speed of advance of i120 km per days; and one 
report per each simulated hour from National 
Technical and Theater Strategic Intelligence with 
100 percent accuracy. 


ce. High Battle Workload is defined as four Orange air 
assault units to Blue’s’ rear; a fighting strength 
equal to 1200-1300 troops and supplies for each of 
Orange’s airlifted units; a speed of advance of 1640 
km per days and one report per each four simulated 
hours Fram National and Theater Strateqic 
Intelligence with 60 percent accuracy. 


the resulting design was therefore a exes, yielding four 
treatment conditions. Each team was assigned to one 
counterDalanced ordering aT the four conditions. 


Counterbalancing of the treatment conditions would help in 
reducing learning and order effects. (See Figures e-1l 


me ougn ec-4. ) 
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Figure 2-4. Experimental Design 
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Ll; Experimental Variables 


Sometimes an experimental design requires a 
Variable of (set 96) evs, togtec to create or enhance the 
experimental milieu. Such variables are often referred to 


4S random situation factors or experimental variables, and 
do not figure into the statistical analyses. The location 
and pattern of the Orange air assaults were two such 
variables. To disguise the multiple appearances of the 
Same manipulation; as well as to foster external validity 
(applicability to the real world), the exact location of 
each of Orange’s air assaults was varied. Different but 
comparable units in Blue’s rear were attacked. Moreover ; 
the exact look or pattern was 4150 varied so that it 
sometimes appeared as one big air assault and at other 
times appeared as two separate air assaults. Ano ther 
variable was the exact nature of the SITREPS that each 
headquarters receives at the beginning of an experimental 
trial. Once again, the SITREPS were varied to mask 
multiple appearances of the same experimental manipulation. 

It was also necessary to inject some variation 
into the Orange scenario (1.e8., script). These variations 
were necessary to respond to Blue’s moves, establish Orange 
as an aintelligent responsive adversary; and make the 


Simulation a better analogue to the real world. 
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e. Experimental Constants 
ra aaadi tiom to the independent and experimental 
Variables, there were a number of experimental constants. 
These were Darameters that were not manipulated but 
instead were fixed at some value. Some af the important 
experimental constants were: 

- $12@; geographic location, and terrain of the battle 
zone: a 300 x 300 mile area in Iran encompassing 
deserts and mountains; 

- Blue’s force size and compliment; 


- initial starting positions for Blue and Orange; 


- primary mission: both Blue and Orange will be directed 
by their own unchanging primary missions; 


- unsolicited intelligence (1.e.,; that Blue will receive 
and Orange order) will be set at a 10 percent 
probability. 

- number of HUMINT Teams for Blue will be fixed at 34, 
once placed will move at 90 km per day; and report at 
an interval oaf one report every three hours of 
Simulated time; 

- threshold factors, 1.@.5 the level of strength at 
which a unit changes posture (e.g. ;5 attack to defend, 


defend to delay, etc.) 


- weather: good weather will be assumed throughout the 
entire length of the simulated times; and 


- length of simulation: three hours. 
ce Blue Task 
jhe Blue team’s task in all experimental 
treatments was to hold its assigned position (i.e.; line 


Bastogne), trap, and annihilate a sizable enemy contingent 


at 


outside Bam. It was also expected that Blue would thwart 
all enemy advances or attacks, set and accomplish subgoals 
to attain primary mission, accomplish goals with minimum 
self-attrition and maximum efficiency in the employment of 
communications, supplies, and troops. 
4. Workload 
The cognitive workload imposed by the experimental 
treatments, as well as other conditions throughout a trial; 
was expected to affect the subject’s and team’s 
pertormance. Workload was a construct employed to explain 
the inability of a human operator to copy with the 
performance requirements of ae task. The literature 
described three approaches to the measurement of workload: 
7 Measures of demand ; expressed in terms of the 
objective parameters of the task (Ee.g.,5 signal 
Quality and information rate). 


= Measures of response (either behavioral or 
physiological). 


= The performer’s subjective appraisals of the load 
experienced during the task. 


The tise approach was employed Wie this 
experiment. To assess subjective workload, each subject 
filled out the Subjective Workload Evaluation Assessment 
lool (GWEAT) once every half hour (plus or minus wie 
minutes). SWEAT 1S a pencil and paper questionnaire that 
asks the subjects to evaluate the time pressure, mental 
etfort, and stress they experienced during the past work 


ye 


Per .od. Subjects make their ratings on a five-point 
scale, and it usually requires less than 30 seconds toa 
complete the SWEAT measure. SWEAT was used by ALPHATECH 
On an earlier contract; and at that time, the measured 
reliability of the instrument (coefficient) was 0.90; 
Mmeeicating very high reliability. Scores on the measure 
also produced significant main effects and interactions 
MPmaicating predictive validity. 

Using SWEAT provided a validity check oan the 
Battle Workload manipulations. The instrument was also 
used to track workload throughout an experimental trial, 
establish the perceived workload for each headquarters, 
assess perceived workload for each individual within a 
headquarters, and to reorder the experimental trials toa 
reflect high or low perceived workload. 

3. Dependent Measures 

A number of dependent variables were assessed. 
The JTLS simulator produced “checkpoint” data. At any 
time, JTLS can be requested to output checkpoint data that 
indicates the latitude and longitude of each element (Blue 
and Orange) and the Current value of each of ile attributes 
describing a unit’s fighting Strength. These data were 
used to formulate three primary measures of effectiveness 
10 [ta a The first MOE was based on Blue’s Forward Line of 
meooos (FLOT). Blue’s final FLOT was compared to its 
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initial FLOT and the amount of advance or withdrawal 
calculated. The second MOE was the exchange ratio; 1.e., 
Orange’s attrition relative to Blue’s attrition. The stings 
MUE examined the percentage of Orange troops behind Blue’s 
Lines at the end of the game. 

JuUSt- prior to each experimental trials subjects 
were presented with an  OPLAN. The OPLAN gave a brief 
description of the expected outcomes of the plan or plans. 
Subjects (or headquarters) were asked to examine the 


expected outcomes and then write their own version, based 


on their knowledge of the plan and situation. At the 
GQGame’s conclusions a comparison was made between the 
initial expected outcome and the final disposition. This 


provided another MOE that related goals expected to goals 
achieved. 

The JTLS simulator also records a time history vou 
about 70 critical events (e.gq.5 time an airlift began; 
time an airlift was concluded, time a ground-to-ag 
missile was launched, time maintenance was scheduled; time 
maintenance was completed, time a logistic request was 
made, time a logistic request was responded to). A number 
of process and efficiency measures were constructed trom 
these data, reflecting team performance. 

In addition to these observational measures, 
Information was collected and analyzed on the decision 
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processes that occurred throughout the game. These 
measures allowed the assessment of how single- or multiple- 
option OPLANS and battle workload levels contributed to a 
team’s meeting or not meeting its goals during a game. 

Two major types of measures were planned: i 
measures of the speed with which a team took effective 
action in response to actions by Orange; and @2) measures 


of the number and quality of the hypotheses that were 


generated about the enemy’s situation; objectives and 
possible actions. These measures were based on the HEAT 
Gata collection approach; but they concentrated on the 


subset of discussions and decisions that are most relevant 
to the hypotheses being tested in the experiment. 

These measures were based on data collected by the 
observers whoa were assigned to each C* cell throughout the 
game. The observers had two types of observation sheets: 
a sheet for recording the actions taken by the Blue team, 
and a sheet for recording the team’s hypotheses about the 
enemy"S Situation and possible actions. 

The ACTION TAKEN observation sheet records the 


time of each action taken By a Blue teams and the nature 


Stace action. Possible action types include probes for 
imformation, requests for assistance. and direct actions 
such as the movement of forces. For direct actions; the 
observer recorded his judgment of the effectiveness 
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(QUality) af the action on a five-polimiescales bDaceum—onente 
knowledge of ground truth and his knowledge of the Qrange 
Seq lois 

The ACTIONS TAKEN sheet also records the time at 
which the Blue team first became aware of each Orange 
action, and the type of Qrange action. THis 16S necessary 
because of the variable lag (from O to 12 minutes) between 
the time that an action is taken by Oranges and the time it 
appears aon the screen of the Blue team. The measure will 
compute the lag between the time that Blue becomes aware of 
an Orange action; and the time that an effective action 15 
taken in response. The observer’s evaluation af the 
effectiveness of the action was crucial. The aim was not 
Simply to take some type af action quicklys but to take an 
effective action quickly. The hypothesis was that a 
multiple-aptian OPLAN would help a team to take effective 
action more quickly in response to an enemy actions 
especially under conditions of high workload. 

The DISCUSSION QF UNCERTAINTIES observation sheet 


records the hypothesis generation that lies behind the 


actions taken by the Blue team. The sheet records two 
types of hypotheses: 1 speculations about where the 
enemy 1s currently located;s strength and type of units, 


and 2) speculations about what the enemy may do in the 
tuture, based on possible objectives. 


Zo 


The Blue team had some information about the 
mPeation and strength of Oranges but 1t was incomplete, 
ama may Nhave been supplemented by hypotheses. The 
observer recorded the hypotheses that were discussed, the 
time ond the discussion; and the accuracy of the 
hypotheses. Because the observers had access to ground 
truth in the game, they knew whether Blue’s speculations 
about the current enemy situation at any time were 
Serrect. 

The Blue team may also have been expected to 
discuss the enemy’s possible objectives and future 
actions. Again, the observer recorded the hypotheses 
discussed, the time of the discussion, and the accuracy of 
the hypotheses. Because the observers had access to the 
script being used by Oranges they were able to evaluate the 
accuracy of Blue’s hypotheses. 

The observer’s record of the time of each 
hypothesis was used to link the discussions of uncertainty 
to the actions taken. For example, a discussion of 
possible enemy locations might lead to the decision to send 
Smee HUM iNT team to a beea ti om to collect definite 
Eau eemeat 10m. Discussion of possible enemy courses of 
action might lead to decisions about the allocation of Biue 


forces. 
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Discussion of uncertainty was strongly linked to 
the used af single- and multiple-option QOPLANS in the 
experiment. The team using the multiple-option plan 
already had several alternative hypotheses about enemy 
intent laid out in the plan. The team may or may not Rave 
chosen to further elaborate these hypotheses. The team 
with the single-option plan may have chosen to generate 
some alternative hypotheses, which may or may not Rave 
agreed with those provided to the multiple-optianwaean. 
Data from the DISCUSSION OF UNCERTAINTIES sheet allowed the 
assessment of the extent ta which a multiple-option plan 
eBelther facilitated the team’s discussion of uncertainty or 
reduced their need to discuss uncertainties during the 
battle. For example, it was possible that under low stress 
conditions, a team with a single-option plan would have 
enough time to generate and evaluate hypotheses; and come 
up with a flexible, effective course of action, while under 


high-stress conditions they would not. (Ref. 8, pos. aah 
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Pe enaNAl YS rs 


The design of the experiment was a two way; within 
Sm jects, factorial. The factors were Planning (two 
levels) and Battle Workload (two levels). Pate eerai-al 
experiments yield more complete information than single- 


factor designs because they permit observation of the 


interaction effects created by the Gembi mat kom sot 
variables. Such effects are above and beyond those which 
can be predicted from each variable observed alone. 


Moreover, the results of a factorial experiment are more 
Practically useful because the estimates of the effects 
are obtained by averaging over a relatively broad range of 
other relevant experimental variables. A within subjects 
design was used to make maximum use of the available teams, 
and to allow each team to serve as its own contrast. 

The statistical analysis waS a multivariate analysis 
of variance, employing the SPSS software package. The 
multivariate approach was less sensitive to failure to 
meet the assumptions of the analysis of variance, and thus 
provided a more robust analysis. 

tare was taken to counterbalance experiment conditions 
and experimental variables. However, a vulnerable point in 
the design was the assignment of each team to an ordering 
where a multiple OPLAN condition is followed by a single 
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OPLAN  Gondirt rom Concern that teams might apply the 
multiple options from the previous trial when faced with 
Similar situations under a Single option OPLAN was 
countered by intr oGgQeame, Variations in experimental 
variables to disguise the basic similarity of the trial 
scenarios. (Ref. 8. .9pe ealsec 

Several hypotheses used to form a basis for the trad 
observations were: 

- Humans have limited information processing capacity. 


- Humans tend to narrow Chie consideration ayer 
alternatives in high stress situations. 


- Humans tend to rationalize following a decision. 


- Humans tend He disbelieve information which is 
inconsistent with strong prior behavioral commitments 
and will seek out information to Gomtirm the tnrea came 
VleW. 


- There tends ce be disproportionate amounts of 
communication directed toward an opinion deviate ina 
small group. 


- Humans are more effective in all-channel communication 
networks when trying to solve a complex problem and 
more effective in a Ahierarchial net when trying to 
solve a less complex problem. 


The order of play was as follows: 


GAME 1 GAME e GAME 3 GAME 4G 
TEAM A 
PLAN > INGEE Mees Pal) BS (0) a eel STENGIEe 
WORKLOAD H1GH mlek ict LOW LOW 
TEAM B 
PLAN SINGS MVE Reece MUTE S LNGES 
WORKLOAD LOW LOW ft bor HIGH 
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The measurement of command and control effectiveness 
im the experiment had two components: the outcomes of the 
wargame and the process by which those outcomes were 
achieved. Outcome measures indicate the degree to which 
the Blue teams in the experiment achieved their objectives 
in the games process measures provide more detail on how 
they went about achieving those goals. 

Dutcome measures were determined by the goals that 
were set for the Blue team at the beginning of the game. 
These goals were to defend the Line Bastogne and to prevent 
any significant enemy penetration of the Line. THis was to 
be achieved with the minimum attrition of Blue forces. 
Achievement of these goals was measured through two major 
factors: movement and troop losses. The JTLS program 
Provided location and strenth data for all units at the 
beginning and the end of the games as well as periodic 
reports, which might be used to compute outcome measures. 


Figures 3-1 through 3-3 show some of these results. 
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in Which Air Assault Occurred 
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Figures 3-6 and 3-7 show a pattern of increasing 
subjective workload as the Qame progressed es) the 
multiple-option canditiaons,; and decreasing or constant 
perceived workload for the single-option conditions. THis 
result iS puzzlings and suggests that the presence of the 
multiple-option plan may have had effects on perceived 
workload that go beyond the effort associated with early 
reactions to the air assault. Perhaps the multiple-option 
Dlan allowed subjects to deal with the early air attack 
without high stress or high workload; and they were 
therefore able to increase their effort level or workload 


and take more initiative during the last part of the game. 
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Figure 3-6. Subjective Workload (High Stress) 
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Figure 3-7. Subjective Workload (Low Stress) 
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The outcome measures used in the experiment do not 
reveal an increase in Blue effectiveness during the last 
part oft the game under a multiple-option plan. However, 
Blue troop losses increased during the last part of the 


Game under the multiple-option, while decreasing under the 


single-cption olan. THis suggests that the players using 
the “multiple—-coptien plan may have been taking more 
aggressive action toward the end of the game; and the 


outcome measures may not Be sensitive enough to detect the 
effects of this action. (Figure S-eerineoud., 
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Players rated their subjective workload during the 
experiment. Every 30 minutes, each player was asked to 
complete a Subjective Workload Evaluation Assessment Tool 
(SWEAT) questionnaire. This was a brief questionnaire 
that asked subjects to make three ratings on a five-point 
scale to evaluate the stress, mental effort, and time 
pressure they had experienced during the previous half 
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IV. DISCUSSION CAND OBSERVEARIGnS 

The positive results of the experiment should not be 
overshadowed by individually evaluating the preliminary 
Goals. lhe unique attempt of the experiment was the 
repetitive use of a model that provided the opportunity 
Toe. ine Teint into the relative merits of alternative 
courses of action, force structures; and procedures during 
joint force combat operations. The lessons learned show 
some minor drawbacks to repetition but they are things that 
can be overcome by modifying the experimental design 
execution. The repetitive use of JTLS or any other game, 
like the current experiment utilizing JANUS, is helpful in 
identifying trends during execution. The specific outcome 
1s not the purpose. (Ref. 9s p. 93) CINE’ s wi wea 
exercise in the manner of this experiment. They play only 
one game. The designs, architectures, etc. learned from 
these analytical series of experiments provide plausible 
scenarios. 
several lessons were learned from this experiment. 


- Qutcome measures are dependent on the characteristics 
of the software used for the simulation. 


- Limits on Game time may lead to artificial behavior. 
- Formal training of observers is essential. 
- Sub jeEts may “eer vo keep their overall subjective 


workload constant. 


ce 


Strong learning effects should be expected with game 
repetitions. 


Saservyed features in the JTLS model include: 


The 


The terrain over which the battle was conducted is 
overlayed with hexagons (hex). The model prohibits a 
Blue Force and Orange Force from occupying the same 
hex, regardless of unit size. 


The attrition of fixed wing air missions was reported 


to be stochastic. Tt was noted that Blue air, which 
was extensively used, suffered high losses. Orange air 
was seldom used and suffered only one loss. This 


suggests the need for in-depth investigation into the 
underlying game mechanism and the statistical analysis 
ot game data to verify the stochastic nature of 
avec 1 OM. 


direction this experiment had at the beginning was to 


Meet Certain needs. 


The 


Provide a Quantitative framework to describe the 
operation of real headquarters. 


Provide analytical tools for use in that framework to 
Go from data to design. 


Provide empirical tools to collect data ina form 
consistent with the framework. 


Provide opportunities to apply those tools to gather 
Operational data. 


Goals established for this experiment were: 
For operational commands: 
* a method for extracting more insight from exercises 


* a method to identify trends through a series of 
exercises 


* develop more effective deployed headquarters 
architectures 


For systems commands: 


* a tool to abjectively and accurately assess program 
alternatives 


* 2 Goa! LG verify and Validate headquarters 
performance 


For systems engineers: 

* High level guidelines for better headquarters design 
For design guidance: 

* establish some general design principles 

* provide historical data for comparison 

* provide analytical tool for sensitivity analysis 

For data collection: 


* provide a well structured set af measures to guide 
data collectian 


* be an analyst’s toolkit ta recaver information fram 
raw data 


For theory: 


* provide a unified framework for the study of cammand 
and cemtiraq! 


* provide specific theoretical and analytical results 
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Vee CONECUSTOENS SND RECEMMENDATIONS 


Multiple-option planning does appear to have some 
effect oan Headquarters effectiveness. However ; the 
effects were limited in scope. When effectiveness is 
measured By the success of the Orange enemy in meeting its 


goals, the first major hypothesis of the experiment is 


confirmed: Headquarters effectiveness was higher when a 
multiple-option plan was used. The expected interaction 
was not observed, however. The difference between single- 


and multiple-option planning was not affected by workload 
as implemented in this experiment. It 1s possible that the 
differences induced by the low and high workload 
manipulations in the experiment were not qreat enough to 
create the expected interaction between the plans and 
workload. Such an interaction might be observed under 
higher workload conditions. 

A more focused analysis of the outcome of the rear 
area battle also showed an effect of multiple-option 
elanning. The Blue team was most effective in the rear 
area conflict, as measured by troop exchange ratios, under 
a multiple-option plan and low-workload conditions. This 
conclusion applies only to the rear area Battle, however. 
There were no differences in the overall exchange ratio By 
experimental condition. 


Vive 


Multiple-optian planning had several different effects 
an the processes that went oan within each headquarters 
during the experiment. The presence of a multiple-optian 
led to a better reaction to the enemy air assault under 
conditions of low workload. The multiple-option plan also 
led to lower subjective workload assessments immediately 
tTallaowing the assault. Commanders were less certain about 


enemy intent at the beginning af the game if they were 


Given a multiple-option plan, and division headquarters 
seems to have pursued amore active role, as measured by 
their delay in reading their electronic mail. The higher 


workload in division headquarters under a multiple-eetion 
Plan 1S supported by the analysis af subjective workload 
throughout the experiment. As the game progressed, players 
in the multiple-option plan condition showed an increase 
in their subjective workload, while players in the single- 
OPT10N COnG1 trem. alder. 

Qverall, the multiple-optian plan seems to have 
resulted ina better reaction ta the air assault, at a 
lower cast in terms of workload early in the game. 
Players became more active later in the game when they had 
a Nut tale] oot 1 Gin plan, and showed more active 
communications with division headquarters. 

a correlation analysis suggests that the two 
independent variables in the experiment, Dlanning = and 


BO 


workload, affected Neadquarters processes during the 
experiment, and that these processes, in turn, affected 
wargame outcomes. Both plans and externally imposed 
workload were correlated with end-of-game effectiveness in 
the expected direction. The presence of a multiple-option 
Plan had a substantial positive correlation with rear 
exchange ratios (.71) and with end-of-game effectiveness. 
oO ) ines correlation patterns suggest that. “both 
subjective workload and false certainty about enemy intent 
May have mediated the effects @aE SlanmimG on 
effectiveness. The multiple-option plan led to a lower 
workload following the assault, layie See! less certainty 
about the enemy’s objectives. Both of these factors may 
have contributed to higher effectiveness. 

Externally imposed workload was negatively related to 
end-of-game effectiveness (-.59). The major mediating 
ieac tors identified for this relationship are 


communications volume and false certainty about intent. 


Higher workload conditions were associated with more 
communication; which was negatively related to end-of- 
Game effectiveness. External workload was also positively 


related to certaintys which had a negative relationship to 
eftectiveness measures. 

The results of the experiment support the hypothesis 
that multiple-option planning has a positive effect an 
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headquarters effectiveness. Blue teams performed better 
in frustrating enemy objectives when they were provided 
With a mualtisele-option we lan. The interaction expected 
between planning and workload was not observeds however. 
The positive effect of multiple-option planning on overall 
outcomes was about equal under conditions of low and high 
workload. 

Planning had several interesting effects on the 
headquarters processes observed during the experiment. 
Plrsec. the presence of multiple-option plan for dealing 
with an enemy air assault led to a lower subjective 
workload in the period immediately following the assault, 
and subjective workload had a negative relationship ta 
outcomes. The multiple-option plan also seems to Nave 
made commanders less certain about the enemy’s intent. 


Perhaps it introduced an element of doubt into their minds 


about possible enemy actions. This uncertainty had a 
positive effect on the outcomes of the battle. These 
findings suggest a multipleseactted plan may improve 
effectiveness by decreasing workload, and by discouraging 


a false sense of certainty about what the enemy will do. 
Experimentally-induced workload was negatively related ta 
overall effectiveness, as expected. One of the effects of 
higher workload was to increase communications volumes 
which had a negative relationship to outcome measures. 
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jhe Joint C3 simulator project will address the future 
Simulator needs of individual services and the future 
Simulator needs when performing joint operations. The 
Simulator will be made up of geographically dispersed, 
interconnected command centers. It will provide the means 
to experiment with and test the functioning of total 
systems. 

The use of JTLS as a tool for repetitive use in 
evaluating headquarters effectiveness has a promising 
PecuY e . A government contractor 15 currently conducting 
extensive improvements to the JTLS software to "fix" some 
aft the problems discovered during previous play. The 
"game" provides a great deal of data to be used by 
HEAT/WHITE. Better game preparation by subjects is highly 
recommended. This would remove the learning curve on "game 
play" and allow the subjects attention to be fully devoted 
to option planning and headquarters "play". 

The results of the experiment suggest two promising 
paths for future work. First, it seems possible to 
establish links between measures of Neadquarters processes 
and measures of headquarters effectiveness that are based 
om battle outcomes. The two outcome measures used in the 
experiment were Pe Giineley, correlated with each other, 
supporting the idea that both are related to an underlying 
concept of effectiveness. Meaningful correlations were 


eye: 


observed between process measures and outcome measures; 
especially subjective workload and false certainty about 


enemy intent. (Ref. 10; po. 17; 2€9—=365) 35-25, 54,50) 
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